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(57) ABSTRACT 

The invention of the disclosure is an extension cable to con 
nect via telemetry, an external medical device in a non-sterile 
Zone with a medical device that is within a sterile Zone. The 
telemetry extension cable includes a cable having a length 
and comprising a conductor, a first RF antenna attached at one 
end of the cable and a second RF antenna attached at a second 
end of the cable, at least one of the first or second antennas 
configured to transmit and receive RF signals to and from an 
implantable medical device. 

7 Claims, 3 Drawing Sheets 
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TELEMETRY EXTENSION CABLE 

FIELD 

The present disclosure is related to cable for transmitting 
radio frequency (RF) signals to and from an implantable or 
other medical device to a medical device programmer or 
similar device. 

BACKGROUND 

Some implantable medical devices require the placement 
of a telemetry head in close proximity to the device in order 
for the device to communicate with an external medical 
device Such as a programmer. During implantation of such an 
implantable medical device, physicians may wish to test or 
program the device while in a sterile environment such as an 
operating room. In Such cases, the telemetry head and the 
programmer would be required to be sterilized prior to use. 

SUMMARY 

In one aspect, the invention of the disclosure is an exten 
sion cable to connect via telemetry, an external medical 
device in a non-sterile Zone with a medical device that is 
within a sterile Zone. 

In one embodiment, the telemetry extension cable com 
prises or consists essentially a cable having a length and 
comprising a conductor, a first RF antenna attached at one end 
of the cable and a second RF antenna attached at a second end 
of the cable, at least one of the first or second antennas 
configured to transmit and receive RF signals to and from an 
implantable medical device. 

In other embodiments, cable portions are connected 
together at a point between the first and second antennas via 
cable connectors that releasably connect the cable portions 
together. 

In another aspect, the invention of the disclosure is a sys 
tem for connecting an external medical device to an implant 
able medical device. The system comprises a telemetry exten 
sion cable of the disclosure and an external medical device 
having a telemetry head connected to the external medical 
device. 

In another aspect, the invention of the discourse is a kit 
which includes a cable having a first portion with a first length 
and a second portion with a second length, the first portion of 
the cable having an RF antenna at an end and a cable connec 
tor at another end, the second portion of the cable having an 
RF antenna on an end and a cable connector at another end, 
the cable connectors configured to releasably connect the first 
and second cable portions together, at least one of the first or 
second cable portions is sterile. 

In other embodiments, at least the sterile portion of the 
cable is packaged within sterile packaging. 

In another aspect, the invention of the disclosure provides 
a method of connecting via wired telemetry a non-sterile 
medical device with a medical device located within a sterile 
Zone by utilizing a telemetry extension cable described in this 
disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a depiction of an embodiment of a telemetry 
extension cable of the disclosure; 

FIG. 2 is a depiction of an embodiment of an antenna of a 
telemetry extension cable of the disclosure; 
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FIG. 3 is a depiction of an embodiment of a telemetry 

extension cable of the disclosure in use. 

DETAILED DESCRIPTION 

In this disclosure an antenna is a specialized transducer that 
converts radio-frequency (RF) fields into alternating current 
(AC) or vice-versa. 
The telemetry extension cables of the disclosure are useful 

for communication with a medical device just prior to com 
plete implantation within a patient. Certain implantable 
medical devices communicate with a medical device pro 
grammer by placing a programmer telemetry head in close 
proximity to the implanted medical device. According to 
current practice, if before closing the incision, a physician 
wishes to test the implanted device before closing the inci 
Sion, the programmer telemetry head would need to be sterile. 
In Such situations, a telemetry extension cable of the disclo 
Sure could be used to connect in a telemetric sense a program 
mer's telemetry head that is situated outside of the sterile 
environment with the partially implanted medical device. 

In Such a configuration, one of the RF antennas would be 
placed under the telemetry head and the other RF antenna at 
the other end of the extension cable would be placed in close 
proximity to the incision and partially implanted medical 
device. In this situation, both RF antennas and the cable of the 
telemetry extension cable would be packaged in a sterile 
package with one end of the telemetry extension cable would 
remain sterile and the other end of the telemetry extension 
cable would be placed into the non-sterile environment or 
Zone and the RF antenna would be placed under the medical 
device programmer head. 

In some embodiments, the telemetry extension cable could 
be manufactured using materials to allow for re-sterilization 
or of the telemetry extension cable or it could be manufac 
tured using less expensive materials for disposable use. In 
another embodiment, a telemetry extension cable of the dis 
closure could be configured with a Suitable in-line, dis-con 
nectable and re-connectable cable connector along the length 
of the cable and between the RF antennas, for example, about 
0.5 m from the RF antenna under the medical device program 
mer telemetry head. Such an arrangement would allow that a 
portion of the cable and the RF antenna in close proximity to 
the implanted device would only be required to be sterile, 
while the other portion of the cable and the RF antenna 
communication with a telemetry head could be outside of the 
sterile Zone. In this configuration, only part of the telemetry 
cable could be disposable and the non-sterile portion of the 
telemetry extension cable could be re-used. In other embodi 
ments, the telemetry extension cables described in this dis 
closure can also incorporate a magnet, for example, a low 
profile magnet, in the RF antenna that would be placed near 
and implantable medical device. 
An embodiment of a telemetry extension cable of the dis 

closure is shown in FIG. 1. Telemetry extension cable 10 
includes a cable 12 comprising a conductor 20 having a 
length. Attached at each end of the cable 12 is a first RF 
antenna 14 and a second RF antenna 16. In this embodiment, 
each of the antennas 14, 16 contain a conductor in the form of 
a coil 18, 18' and each antenna is in the form of or has a shape 
of a Substantially planar disc having a top planar side 24 and 
a bottom planar side 26 defined by a hole 28, 28. In this 
embodiment, the cable 12 and the antennas 18, 18' are coated 
in a polymer coating 22. 

FIG. 2 shows a depiction of another embodiment of an RF 
antenna 30 that is useful in certain embodiments of telemetry 
extension cables. RF Antenna 30 having bottom planar side 
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26 facing upwards comprises coil conductor 18 within a 
polymer coating 22 with a cable 12 attached to the substan 
tially disc shaped RF antenna 30. In this embodiment, RF 
antenna 30 further comprises a magnet 32. The magnet 32 is 
useful in activating telemetry electronics within an implanted 
medical device when the RF antenna 30 containing the mag 
net 32 is placed on a patient over or in close proximity to the 
implanted medical device. Magnet 32 is suitably positioned 
within the hole 34 of the substantially planar disc shaped 
antenna 30 so as to not interfere with telemetry communica 
tions. The magnet 32 may be an integral part of the RF 
antenna for example, through a molding process. Alterna 
tively, the magnet may be attached to a flap that is attached to 
apart of the RF antenna (not shown) which may be folded out 
of the way of the coiled conductor after activating the telem 
etry within the implanted medical device. 

Useful conductive materials for use in the cable 12 and in 
the coiled conductor in the antenna include metal wire, metal 
cables, metal meshes, and the like. Useful metals include 
copper, aluminum, platinum, gold, silver, and alloys of any of 
them. Useful polymers that can be used as coating materials 
on the cable and antennas include polyamides, polyimides, 
polyethers, PEEK, silicones, and polyurethanes. Useful mag 
nets include ceramic and rare-earth magnets such as those 
that contain neodymium. The cable typically contains four 
conductors with a pair of conductors present for redundancy. 
The cable may also contain a cable shield. 

FIG.3 is a depiction of a system for connecting an external 
medical device to an implantable medical device in use. Sys 
tem 40 includes an external medical device 42 having a telem 
etry head 44 connected to the external medical device. The 
telemetry head 44 is placed over a first RF antenna 46. First 
RF antenna is connected to second RF antenna 48 via con 
ductive cable 50. In this depiction, a portion of cable 50 and 
the second RF antenna are within a sterile area or Zone 52 and 
a portion of the cable and the first RF antenna are within a 
non-sterile area or Zone 54. Within the sterile Zone, the first 
RF antenna 48 is positioned in close proximity to the incision 
or “pocket' 56 in which the implantable medical device 58 is 
within. In this manner, a physician could test the implantable 
medical device before closing the incision, without having to 
having to sterilize a telemetry head and possibly an external 
medical device, for example, a programmer. Additionally, it is 
contemplated that the telemetry extension cables could be 
made of materials durable enough to withstanda sterilization 
process, yet be inexpensive enough to be considered dispos 
able. 

Generally, the RF antennas of the telemetry extension 
cables can be made by known methods such as compression 
molding. The cable can be made by extrusion or other con 
ductor or wire coating techniques. 
The telemetry extension cables described in this disclosure 

can be used to connect legacy implantable medical devices 
via RF telemetry, with an external medical device without 
having to sterilize the external medical device. Additionally, 
the telemetry cables of the disclosure can further simplify 
connecting an implantable medical device within a sterile 
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Zone with a non-sterile external medical device, such as a 
programmer or monitor, by allowing the sterileportion of the 
telemetry extension cable to be disposable, that is, disposed of 
after a single use. 
One skilled in the art will appreciate that the present inven 

tion can be practiced with embodiments other than those 
disclosed. The disclosed embodiments are presented for pur 
poses of illustration and not limitation, and the present inven 
tion is limited only by the claims that follow. 
What is claimed is: 
1. A telemetry extension cable comprising: 
a cable having a length and comprising a four active con 

ductors and two redundant conductors; 
a first RF antenna attached at one end of the cable, the first 
RF antennae in the form of a substantially planar disc; 
and 

a second RF antenna attached at a second end of the cable, 
the second RF antennae in the form of a substantially 
planar disc, at least one of the first or second antennas 
configured to transmit and receive RF signals to and 
from an implantable medical device, wherein each of the 
first and second RF antennae comprises an array of 
planar, coiled conductors. 

2. The telemetry extension cable of claim 1 wherein one of 
the first or the second RF antennae further comprises a mag 
net. 

3. The telemetry extension cable of claim 1 wherein the 
cable and each of the first and second antennae further com 
prise a coating of a polymer material capable of being steril 
ized. 

4. A system for connecting an external medical device to an 
implantable medical device comprising: 

an external medical device having a telemetry head con 
nected to the external medical device; and 

a telemetry extension cable having first and second RF 
antennae at each end of the telemetry extension cable, 
the first RF antenna configured to be placed under the 
telemetry head, the second RF antenna configured to 
transmit and receive RF signals to and from an implant 
able medical device, each of the first and second RF 
antennae being in the form of a substantially planar disc 
and comprising an array of planar, coiled conductors. 

5. A kit comprising: 
a cable having a first portion with a first length and a second 

portion with a second length, the first portion of the cable 
having a first RF antenna in the form of a substantially 
planar disc and comprising an array of planar, coiled 
conductors at an end, 

the second portion of the cable having a second RF antenna 
in the form of a substantially planar disc and comprising 
an array of planar, coiled conductors on an end, 

at least one of the first or second cable portions is sterile. 
6. The kit of claim 5 wherein the first or second sterile cable 

portion is packaged within sterile packaging. 
7. The kit of claim 5 wherein at least the first or second 

sterile cable portion is disposable. 


